Solvent-controlled synthesis and electrochemical lithium storage of one-dimensional TiO2 nanostructures.
In this paper, one-dimensional (1-D) nanostructured TiO2 of different morphologies and structures have been selectively synthesized via a convenient, low-temperature solvothermal route and following calcination. Transmission electron microscopy, selected area electron diffraction, X-ray diffraction, and Brunauer-Emmett-Teller methods were used to characterize the morphology, crystalline structure, and specific surface area of these nanostructured TiO2. The formation of different morphologies, including nanowires and nanotubes, was achieved through a deliberate control of the cosolvent. In addition to the solvent-controlled procedures, another important feature of the synthesis in the present study was that either single-crystalline nanowires (TiO2-B) or polycrystalline nanotubes (anatase and TiO2-B) were achieved by heat treatment at 350 degrees C. The electrochemical performances of the nanowires and nanotubes were further explored in terms of their potential application as anode materials for lithium-ion batteries. The lithium-insertion reactions involved in the two materials were elucidated by means of a galvanostatic method, cyclic voltammetry, and electrochemical impedance spectroscopy. The results suggest that both the crystalline structure and the unique 1-D morphology might be responsible for their favorable electrochemical properties. This work will be valuable for the understanding of the formation of nanostructured TiO2 by the wet-chemistry process and further applications.